and SiMe 4 set to 0 ppm). All deuterated solvents were dried over activated 4Å molecular sieves and spectra were recorded using 5 mm tubes fitted with a Teflon valve (Brunfeldt). Melting points were recorded using a Büchi melting point apparatus and are not corrected.
[ ( 130.69, 130.06, 129.16, 128.11, 127.26, 126.88, 126.52, 125.90, 125.64, 125.11, 125.07, 124.21, 115.53 (arylC) 131.73, 130.50, 130.39, 130.08, 129.99, 129.90, 129.80, 129.66, 128.89, 127.86, 127.76, 127.70, 126.62, 126.55, 126.35, 126.28, 126.22, 125.57, 125.52, 125.28, 125.14, 124.94, 124.75, 124.56, 124.14, 121.89, 121.87, 121.70, 121.40, 121.06, 116.43, 114.57 (arylC) 
Ethylene polymerization with 7.
A solution of the alkyl abstraction product 7, generated as described above in a Kontes flask, was frozen in liquid nitrogen and the headspace of the flask was evacuated for several minutes followed by introduction of ethylene gas (1 bar decay were performed using the SAINTPlus software. Absorption corrections were applied using SADABS. 14 The structures were solved by direct methods and refined by least squares method on F 2 using the SHELXTL program package. 15 The structures were solved in the space group P2 1 /n (No. 14) for 1, 2 and 8 and in P2 1 /c (No. 14) for 5 by analysis of systematic absences. All atoms were refined anisotropically for 1, 2 and 8. For 5, all non-hydrogen atoms were refined anisotropically except for the atoms of both THF molecules, C42 and C75 and the partially occupied ligand (HCCSiMe 3 ). The disordered THF groups in 5 were refined at 65% for the major moiety. No decomposition was observed during data collection. A summary of the basic crystallographic data is given in Table 1 .
[ Crystals of 1, grown from hot toluene solution, were examined by X-ray crystallography. This complex was found to adopt a three-legged piano stool geometry in the solid state (Fig. 3, Table 2 ).
The Y-C bond distances to the CH 2 SiMe 3 groups (2.353 (3) 17 There is slightly more η 3 ring slippage in 2 than in 1 (∆ slip = 0.10 Å), but given the fact that the Y-C bonds are relatively short compared to similar compounds, this does not appear to be sterically driven. The Tbf ligand is clearly distorted in both 1 and 2 with the two 'back' benzene rings (those furthest from the unsubstituted Cp ring carbon: C12-C17 and C24-C29 in 1; C9-C14 and C17-C22 in 2) of each phenanthrene twisted relative to one another by 38.8° and 30.9°, respectively. The 'front' benzene rings, in contrast, are only twisted 6.1° (1) indicating THF exchange is slow at this temperature (Fig. 5c) . The fact that the complex retains C s symmetry at 225K also clearly indicates that Tbf 'wagging' (helical inversion = epimerization) is still rapid at this temperature (Fig. 5a ). However on further cooling, this motion slows and by 195K becomes slow on the NMR timescale. This can be seen in Fig. 5 for the CH 2 , SiMe 3 and the 8-aryl protons of the phenanthrene groups. Using the coalescence temperature for the 8 and 8'-protons or the SiMe 3 groups (Fig. 5a and 5b, respectively), a ∆G ‡ for the helical inversion of 1 can be calculated to be 38.1 ± 0.5 kJ mol [ ).
The rate of polymerization observed here is substantially lower than observed in other yttrium alkyl systems.
3a,24
Interestingly, the reaction mixture formed from 1 and trityl tetrakis(pentafluorophenyl)borate in bromobenzene-d 6 slowly deposited a small amount of yellow plates that on examination by X-ray crystallography turned out to be the σ-dimer, (Tbf) 2 , 8 (Fig. 7) .
This dimer has been isolated previously and characterized by X-ray crystallography. [ 
